Most Japanese lake waters are almost neutral, their pH value ranging from 6.0 to 7.51). However, not a few strongly acidic lakes are found, which belong to organic or inorganic acidotrophic types2). In the former type the acidity originates from the humic substances contained in the lake water, while in the latter it is caused by the inorganic acids derived from the volcanoes.
Since Tanaka's work3) on Lake Onumaike, which belongs to inorganic acidotrophic type, many investigators have studied on the lakes of this type, and many excellent contributions to the floristic and f aunal studies are now seen in the literature4-'0)-However, little attention has been paid on the microbial populations in these lakesil). In the present paper the writer deals with the ecology of aquatic Phycomycetes in some inorganic acidotrophic lakes.
Physico-chemical character of inorganic acidotrophic lakes
General features of Lake : In general, the inorganic acidotrophic lakes of Japan are relatively sma11 and challnw
The water rnlnr is remarkahly hliie as in manv One of the most remarkable characters of these lake waters is the strong acidity caused by the sulfuric or hyrochloric acid from the acidic rivers or springs of volcanoes.
The pH value of lake water is 1.9 in Lake Katanuma, 2.75 in Akadoronuma, and 2.9 in Fudoike.
Chemical character:
The lake water of this type contains large amounts of mineral substances of about 1-2 g./1.12). Especially, sulfate, chlorine and calcium are present in large amounts ( Table 1 ). The content of iron and that of manganese are also very high in comparison with those of harmonic lakes10) ; for instance, more than 5 mg./l. are measured in some lakes.
Organic substance in lake bottom : As the lakes of this type are often surrounded by Phragmites communis community along the shore, the substrata for the fungi are very abundant.
In many cases, the lake bottom is thickly covered with the water mosses, Leptodictum riparium var. longiporium and Haprodia sp.
Distribution of aquatic Phycom3 cetes
Quantitative feature : In spring, the number of zoospores deviated in the wide range of 0-1800/10 ml. of lake water, and it increased with the decrease of the acidity of lake water ( Table 2 ). The lower productivity of fungi in these lakes is perhaps caused by the strong acidity as well as physico-chemical specificity of the lake water.
No saprolegniaceous fungi could be found in strongly disharmonic lakes, such as Lake Katanuma (pH 1.9), Akadoronuma (pH 2.75) and Bishamon-numa (pH 5.2) The disharmonic nature of the former two lakes is caused by the strong acidity of the lake water, while that of the latter by the mineral elements contained in large amounts (see Table 1 ). So far as the present investigations are concerned, Lake Fudoike (pH 2.9) is the most acidic lake in which the aquatic Phycomycetes is found.
The aquatic fungi were very scarce or absent in the bottom mud of these lakes. The results obtained are also given in Table 2 . The frequency of appearance of fungi was only 0-20 per cent to the total mud samples.
This value is far small compared with that either in harmonic or in dystrophic lakes13). The bottom muds of Lakes Katanuma and Fudoike are a soft gyttja containing large amounts of deposited sulfur, and that of Lake Midoronuma contains large amounts of iron granules and iron bacteria.
No saprolegniaceous fungi could be found in the bottom muds of these lakes. Absence of saprolegniaceous fungi in the former case must be caused by its strong acidicty, while in the latter case it may be resulted from other physico-chemical characters of the bottom deposit than pH.
Qualitative feature : With the possible exceptions of certain species, the fungi distributing in acidotrophic lakes seem to be confined to chemical specificity of the lake water.
The fungi isolated from the acidotrophic lakes investigated were only five species, in which Saprolegnia monoica var. acidamica was the preponderant species, and distributed widely in most lakes of this type, while Achlya flagellata and A. racemosa were relatively scarce.
The former of the last two species was found only in Lake Benten-numa and the latter in Lake Midoronuma. The distribution of Aphanomyces sp. had a close relation to the pH value of the lake water, and it was limited only in weak acidic lakes. 
Summary
The distribution of the aquatic Phycomycetes was studied in some inorganic acidotrophic lakes of Japan. The lake waters show strong acidity of pH 1.9-5.8 mainly owing to the dissociation of sulfur compounds. The lake waters contain large amounts of mineral elements, namaly, SO4 : 35.7-442 mg./l., Fe: 0.01-278 mg./l., Mn : 0.6-9.1 mg./l., C1: 8-202 mg./l., Ca: 76-511 mg./l.
The aquatic Phycomycetes are scarce in these lakes. The number of the zoospores of the fungi is 0-1800/10 ml. in the surface water and increases with the decrease of the pH value of the lake water. The fungi are very scarce or absent in the bottom mud. Five species are obtained from these waters. Saprolegnia monoica var. acidamica is the commonest species in the water as well as in the bottom mud. The number of the fungus species increases with the decrease of pH value of the lake water.
